OT3bIB

O(HIMATBHOTO ONIOHEHTA, JOKTOPa XUMHUYECKHX HAYK, [JIABHOTO Hay4HOT'O
cotpynuKa JIabopaTopun MOBEpXHOCTHBIX SBIEHUH MPH HU3KOSHEPIeTHIECKHX
BoznercTBusAx OI'BYH UuctutyT dpusuueckoit xumuu u snektpoxumun A.H.
®pymkuna Poccuiickoit akamemun nayx Criunsina b.B. na auccepTanuo Maciosa
Amnaronus JIbBoBrYa Ha TeMy: «Pa3zpaboTka KOMITO3UIMOHHbIX CBI30K
MMIIOPTO3aMEIIAOIIET0 aIMa3HO-TAIbBAHMIECKOT0 HHCTPYMEHTA, YIIPOYHEHHBIX
HaHOUCIICPCHBIMH IIOPOLIKAMH aJiMa3a U OKCU/Ia alFOMHUHUSD), [PEICTABIEHHYO
Ha COUCKaHUE YUCHOH CTEIEHH KaHIUAaTa TEXHUYECKHX HAYK IO CIIE[UATIBHOCTH

05.16.06 — ITopomkoBasi METALTypryisi 1 KOMIIO3HUI[MOHHBIE MaTepUabl

HuccepranmonHas paGora Macnosa A.JI. BbINOJHEHA B BaXHOH
TNIEPCIEKTUBHOM O00JaCTH COBPEMEHHOIO MAaTEPUANOBEICHUSI W MOXKET OBITH
KBAJTMYUIMPOBAHA KAK PEabHOE Pa3sBUTHE HAHOTEXHOJOIMM KOMIIO3MIFOHHBIX
MaTepuasoB.

OCHOBHBIM ~HampaBleHMEM JaHHOX paGOTBI SBNSETCS 3IEKTPOXHMHYECKOE
OCaXII€HUE HHUKENI1 Ha KOPIlyCe HHCTPYMEHTa, C 3aKpEIUIEHHEM B €ro CJosx
aJIMa3HOro 3epHa. JTOT METOJ HUMEET, B CHIIy OOJbIIeH MPOCTOTHl TEXHONOTHH
UMECT MNPEUMYINECTBO B CPaBHEHMM C IOPOIIKOBOW Metamnyprueid. OmHako,
Hapsiy € IIOJIOKUTEIIBHBIMUA CTOPDOHAMHU TEXHOJOTHS ITOJNYYEHHs aJMa3HO-
rajJbBaHNIECKOr0 HHCTPYMEHTa O0NagaeT u psAfoM HenoctatkoB. K HuMm crnemyer
OTHECTH HU3KYIO CTOMKOCTE CBSI3KH TpU 0O0pabOTKE BBICOKOTBEPIBIX MaTepUaToB
TaKdX KakK abpasuBbl ¥ Kepamuka. ITo3TOMy TeMma AMCCEPTALMOHHOM paGOTEL,
TIOCBSIIIIEHHOW pa3pabOTKe HAHOCTPYKTYPHBIX U HAHOKOMIIO3UIIMOHHBIX CBSI30K C
TIOBBIIEHHON H3HOCOCTOUKOCTBIO, ABJIAETCS BEChMa aKTYalbHOMN, CBOEBPEMEHHOI
¥ HanpaBJIeHHOM Ha PEeIICHHE BAKHOH HAayYHO-TEXHHYECKOM M NpaKTHYECKO
MpoOJEeMBI: CO3JaHHEe HMHCTPYMEHTa, OOJafaloliero CBS3KONW C MOBBIIEHHON

I/I3HOCOCTOI>iKOCTBIO, ynpqueHHoﬁ HAaHOIIOPOUIKaMH. HapannenLHo COHUCKaTeJIeM

1



peniaiachk 3agada CHH)KEHUSI CTOUMOCTHU HaHOMOI[I/I(l)I/II_II/IpOBaHI/IX METALTINYECKOH

CBSI3KH..

Haubosniee BaKHbIMH  pe3yJbTaTaAMH JHCCEPTANHOHHON  pPaboOThI
SIBJISIIOTCSI:

1. Pa3paboTan TeXHONOrMYecKHil mpoiecc (OPMHUPOBAHUS CBSI3KH
MHCTPYMEHTa, YINPOYHEHHON HAHOIMOPOIIKAMHU ajiMa3a M OKCUIA AJIOMUHHUS C
ONTUMAIILHEIM COZEPXKaHUEM B BJIEKTPOJIUTE;

2. [TokaszaHO, YTO 3aBUCHMOCTH TBEPAOCTH OT KOHIEHTPALUH
HaHOIIOPOIIIKA B 3JICKTPOJIUTE U B OKPBLITUH UMEIOT SKCTPEMANBHBIN XapaKTep;

3. YcTaHOBEHa CBA3b MEXIY COJCP)KAHHEM HAHONOPOIIKA B
3JIEKTPOJINTE U B MOKPHITHH;

4, [Toxasano, yto npumenenue ITAB s nesarperaiu HaHOIOPOIIKOB
ajMa3a W OKCHIA AQJIOMUHHSI CHOCOOCTBYET IIOBBIIEHUIO CTAOWUIBHOCTH
HaHOIWCIEPCHBIA a3kl B JNEKTPOJMTE. YCTAHOBIEHA pa3IWdHAs CTeleHb
CTa0UIBbHOCTh HAHONOPOIIKOB B 3JIEKTPOJIUTE, YTO TOBOPHT O pPa3IMYHON
CIIOCOOHOCTU TMOBEPXHOCTH HAHOMOPOIIKa K abcopbumu Mmonekyn ITAB Ha ee
IIOBEPXHOCTH;

S. [ToxazaHO, 9YTO TMOBBIIEHWE IUIOTHOCTH Toka m0 2,0 A/mm?
CIIOCOOCTBYET 3HAYMTENBHOMY H3MENIBYCHHIO CTPYKTYPhl HHMKENEBOH MaTpHIbBI U
U3MEHEHUI0 (POPMEI 3epHa.

Hay4nas HOBH3Ha pa0oThl MOATBEPKIAETCH:

1. BBIABIEHBl CTPYKTypHBIE OCOOCHHOCTH (opmupoBanuss KOIT c
OKCHJIOM QJIFOMUHUS B ITPOIECCE IEKTPOXUMHUYECKOTO OCAXKIECHUS [IPH IIOTHOCTH
toxa 2,0 A/nm’;

2, Y CTaHOBJIEHBI 3aBUCUMOCTH TBEPIOCTH HMOKPBITHH OT KOHIEHTPALUH
HAHOIIOPOIIKA B 3JIEKTPOJIUTE U B TTOKPHITHY;

3. [Toxaszana BO3MOXHOCTb I€3arperauy HaHOIOPOIIIKOB B DJIEKTPOIIUTE
myTeM BBeleHUs IIAB B onpeeieHHBIX KOJIHYECTBAX.

HpaRanecxaﬂ SHAYHMOCTDb pe3yjJabTaToB paGOTbl SAKJII0YA0TCH



L. B pa3paboTke TEXHOIOrHYECKOro mporecca BIIEKTPOXUMHYECKOTO
COOCAXICHHUS HUKENsS U HAHOIOPOIUKA Ul (OPMUPOBAHMS CBS3KH ajMa3HO-
rajlbBaHUYECKOI0 HHCTPYMEHTA;

2. IIpenmnosxer 1 3aperncTpupoBan Crocol Je3arperamiy HaHOIOPOIIKa
nepes] BBEACHUEM B DJIEKTPOJIUT;

3. PaspaboTansl u 3apeructpupoBansl TY Ha TpyOuaTble cBepia H
IUTA(OBATIHHEIE TOJIOBKY;

4. YBeNMYeH  pecypc  alMa3HO-TalbBAHHYECKOTO  HHCTPYMEHTA
(TpyOuaTeIX cBepi) B 5-6 pas;

3 BbinmymieHa  ONBITHO-NIPOMBIIUIEHHAs — MApTHS UHCTPYMEHTa
(TpyO4aTeIX CBEp) ¢ HAHOMOAMQUIMPOBAHHOMN CBS3KOM B KommdecTBe 5000 mrT.
IIpoBeneHHbIME TIPOMBIIIIEHHBIME HcnbITanusMu B 3AO “KpuctAn Jitn”, 3A0
“KapOonazo” ¥ JOp. yCTaHOBIEHO 3HAYUTEINHHOE, ISITUKPATHOE, TOBBIIIEHUE
NPOU3BOIUTENILHOCTH AIMa3HOTO abpasUBHOTO WHCTPYMEHTA, MOJYYEHHOTO IO
HOBOH TEXHOJIOTHH.

B mayuynelx myOmmkanusx Macnosa A.JL, o6mee umcio KOTOPBIX
cocTapigeT 19, [OCTaTOYHO MOTHO M3TOXKEHBI PE3YNBLTATHI €r0 AUCCEPTALHOHHOMN
pabotel. OGOCHOBAaHHOCTH BBIBOJOB M PEKOMEHAALMN OCHOBBIBAIOTCS HA
OKCIEPUMEHTAJIBHBIX pe3yNbTaTax OONBIIEro KOJMYECTBA WCCIAEIOBAHMM IO
BIIMSHHIO pabounx pexxumon dopmuposanust KOIT Ha ux cTpyKTypy u CBOMCTBA.
Kpanupuxannonnas paGora MacnoBa A.JI. BBIIOJHEHA C IIPUMEHEHUEM
COBPEMEHHBIX METONIOB MCCIeN0BaHui, a uMeHHo [IOM, COM, POA, PCA u np.

JocTOBEpPHOCTH MOJTyYeHHBIX pe3yJbTaToB IIOATBEPKICHA
NPOBEACHHBIMU ~ OKCIIEPUMEHTAbHBIMKM ~ HCCIENOBAHUSAMHU,  IIPAKTUUECKHAM
IONy4eHHeM DPabOTOCTIOCOOHOTO HMHCTPYMEHTA, & TakKe BBIIYCKOM OIBITHO-
IPOMBIIITIEHHON TAPTUX HHCTPYMEHTA.

Conepskanme aBTOpedepaTa COOTBETCTBYET OCHOBHBIM MOJIOMKEHHSIM
AMCCEPTALMH, KOTOPBIE ONMYyOIMKOBAaHBI B 2 CTAThsIX B JKypHallaX, BXOISAIINX B

nepeyeHb BAK MunoOprayku Poccuu, monoxensl u oOCyXIeHsl Ha 12



Beepoceniickux ¥ MeXIyHapomHbIX KoHdepeHimsax. [lo Teme JUCCEPTAIUU
IIOJIy4€HB! 5 maTeHToB PO,

Huccepranus u aBTopedepar otBeuaroT KpuTeprsiM [lonoxkeHus o IIOpSIIKE
NPUCYXXICHUS ~ YYCHBIX  CTENEHEeH, MNPeabsSBISEMbIM K  KaHIWIATCKAM
AMCCEPTALUAM JUIS NIPUCYIK/ACHHS YICHON CTENEHU KaHIUIATa TEXHUYECKHX HAyK
o crnenuanbHOCTH 05.16.06 — IlopoImkoBas METaITypris ¥ KOMIO3HIMOHHEBIE
MaTepuabl.

Jlnunblil Bkaag Macaosa A.JL B noJyYeHHH pe3yabTaToB NPOSIBUJICS:

1. B noucke, aHanuse U CHCTEMATU3AIUHU OITyOIHKOBAHHBIX pe3yJbTaToOB

ITIO TEME MUCCePTALUHU;

2. ITomygenuu Bcex Bumos KOIT;
3. B nouncke 1 yCTaHOBIEHNH ONTHMANIBHBIX PEXUMOB onyderus KDIT;
4. [IpoBemennn ucnbitanmit KOIT Ha HM3HOCOCTOMKOCTH U pecypcHbie

UCIBITaHUSI UHCTPYMEHTA;
5. B 000cHOBaHUY NIOTyUEHHBIX Pe3yIbTATOB;

6. B 0000menny MONy4YeHHBIX pPe3ylbTaTOB, IOATOTOBKE HaY4YHBIX
MyONMKaKi 1 Ipe/ICTaBIeHNH UX Ha KOHDEPEeHIHSIX.
B memom numccepranus H3NOXKeHa SICHBIM U yGEIHTEIbHBIM S3BIKOM, C
HCIIOJNIP30BAHWEM  JUIA  IIOCTAHOBKM M OOBSCHEHHS  pe3yJbTaToB
OKCICPUMCHTOB ~ TEOPUM  HAHOKOMIIOSMIMOHHBIX  MArTepHalioB MU
3aKOHOMEPHOCTEN KOJUIOUTHOM XUMUH.
Ilo copepxanmmio m odopmienuo pa6oTsl HEOGXOAMMO CHEIATH
cleAylonue 3aMeYaHus:
1. VimeroTcs HETOYHOCTH M HEZOpaGOTKH B ODOPMICHHU W OOBICHEHUH
Puc. 1.7(c. 40) u Puc. 3.2(c. 76).
2. He Bcerma 4YETKO MPOCIEKHMBACTCS COOTHOIIEHHE HAHOIOPOIIKA B
BJIEKTPOJIUTE U €ro COIAEP)KaHue B HAHOKOMIIO3UTE.
3. He OOBSCHEHO 3HAYUTENBHOE CONEPKAHHE B HUKEIEBON MaTpuIle

Kucjopoda mnmpu e€ MOI[I/I(i)I/II_II/IpOBaHI/II/I HaHOAUCIICPCHBIM aJIMa30M.



4. He mpencrasieHo copepxanue KHCIOPOa B HUKENEBOM MaTpHIe IIPU e&
MOIM(UIMPOBAHUE HAHOAUCIIEPCHBIM OKCHIIOM ATFOMIHHUSL,

OnHako OTMEYEHHBIE HEJOCTATKH HE CHIIKAIOT IEHHOCTH IMCCEpTALUH,
KOTOpasi,  sBNACTCA  3aKOHYCHHOW  HAYYHO-KBAIU(UKALKHOHHOM  paboTOi,
coleprkalleil pelieHne aKTyalbHON 3aJauyu, UMEIOIIEH CyIIeCTBEHHOe 3HAUEHHUE
IpA  TNPOM3BOACTBE AIIMA3HO-TAIBBAHUYECKOTO MHCTPYMEHTa i 06pabOTKH
BBICOKOTBEP/IBIX MaTepUaIOB.

Vcxons 13 BBILEH3IOKEHHOTO, MPEACTAaBISIETCS OYEBMAHBIM, 4TO paGoTa
Macnosa A.JI. ynoenerBopseT BceM TpeGOBaHMAM, HpernbsBiseMbiM BAK k
KaHIMIATCKAM IHCCEPTaluaAM 1o crneruanbHoctd 05.16.06, a on cam aBTOp,

Macnos A.JI., BIONHE 3aciyXUBaeT NPUCBOEHMS MCKOMOM YYCHON CTemeHH

KaHauaaTta TEXHUIECKHUX HayK.

I'maBHBINA Hay4HEIH COTPYIHUK
JIabopaTopuu MOBEPXHOCTHEIX SIBICHUI
IIPH HU3KOSHEPreTHYECKUX BO3IEHCTBHAX
OI'bYH UuctutyT husudeckoi XuMmun

u onektpoxumuu um. A.H. @pymkuaa PAH,

JOKTOP XUMHUYECKUX HayK (netY?  B.B.Ciuuss

[onnuce pyku b.B.Cruipiaa ynocrosepsio:
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